(19) 



(12) 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) EP 1 106 335 

EUROPEAN PATENT APPLICATION 



A2 



(43) Date of publication: 

13.06.2001 Bulletin 2001/24 



(51) IntCI 7 : B29D 30/20 



(21) Application number: 00126422.5 

(22) Date of filing: 05.12.2000 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE TR 
Designated Extension States: 
ALLTLVMKROSI 

(30) Priority: 07.12.1999 JP 34809499 

(71) Applicant: THE YOKOHAMA RUBBER CO., LTD. 
Tokyo, 105 (JP) 

(72) Inventors: 

• Okada, Noboru 

2-1, Oiwake, Hiratsuka-shi, Kanagawa-ken (JP) 

• Hasegawa, Haruhisa 

2-1, Oiwake, Hiratsuka-shi, Kanagawa-ken (JP) 



• Takaoka, Tatsuya 

2-1, Oiwake, Hiratsuka-shi, Kanagawa-ken (JP) 

• Takasu, Ichiro 

2-1, Oiwake, Hiratsuka-shi, Kanagawa-ken (JP) 

• Fukuzawa, Hisayoshi 

2-1, Oiwake, Hiratsuka-shi, Kanagawa-ken (JP) 

• Imamiya, Susumu 

2-1, Oiwake, Hiratsuka-shi, Kanagawa-ken (JP) 

• lida, Eiichi 

2-1, Oiwake, Hiratsuka-shi, Kanagawa-ken (JP) 

• Take, Toshihiko 

2-1, Oiwake, Hiratsuka-shi, Kanagawa-ken (JP) 

(74) Representative: HOFFMANN - EITLE 
Patent- und Rechtsanwalte 
Arabellastrasse 4 
81925 Munchen (DE) 



(54) Method and plant for tyre forming 



eg 
< 

CO 
CO 

CO 

o 



Q. 

LU 



(57) The invention discloses a tire forming plant in- 
cluding a band forming machine (1 0), a shaping forming 
machine (20) and a beltAread forming machine (30), in 
each of which setting conditions of a tire size can be 
optionally changed, and having transport means (40,50) 
for delivering a semi-fabricated product to each forming 
machine, wherein there are provided: 

(1 ) inner liner supply means (60) for cutting a sheet- 
like inner liner material and supplying the cut inner 
liner to the band forming machine; 

(2) carcass supply means (70) for cutting a sheet- 
like carcass material and supplying the cut carcass 
to the band forming machine; 

(3) band rubber parts supply means (80) for inject- 
ing a rubber strip from an injection unit (82), winding 
the rubber strip around a drum (14) of the band 
forming machine, and forming rubber parts; 

(4) bead supply means (90) for supplying a com- 
pleted bead to the band forming machine (10); 

(5) belt supply means (100) for cutting a strip-like 
belt material (103) to predetermined length and an- 
gle, mutually splicing edge portions of the plural cut 
strip pieces to form a belt (1 07) for one tire, and sup- 
plying the belt to the belt/tread forming machine 
(30); and 

(6) tread rubber parts supply means (110) for inject- 



ing a rubber strip from an injection unit (112), wind- 
ing the rubber strip around a drum (34) of the belt/ 
tread forming machine, and forming rubber parts. 
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Description 

Background of the Invention: 

[0001] The present invention relates to a tire forming 5 
system for consistently forming a pneumatic tire from 
materials and a tire forming method using the system 
and, moredetailedly, relates to a tire forming systemand 
a tire forming method, which facilitate a stage switcho- 
ver of tires different in specification and make it possible 10 
to greatly increase a production efficiency of the tire. 
[0002] In the pneumatic tire, there are many sizes ow- 
ing to differences in oblate ratio and tread width even if 
bead inner diameters are the same. Further, even if the 
tire sizes are the same, there is the fact that kinds of 15 
compounds and the like are finely assorted in compli- 
ance with use objects. 

[0003] In case of forming such many and various 
pneumatic tires, setting conditions of a forming machine 
for the tire size can be almost automatically changed at 20 
present, but a lot of time is required in a stage switchover 
of members suppliedto the forming machine. Therefore, 
hitherto it is adapted such that the members for every 
tire size are preliminarily prepared, these members are 
supplied to a forming process and collected in a lot unit 25 
for every tire size to assemble unvulcanized tires. That 
is, in the tire forming process, by increasing the number 
of tires in one lot, the stage switchover operation is re- 
duced, so that it becomes possible to increase a pro- 
ductivity. , 30 
[0004] However, a vulcanizing cycle time consumed 
for vulcanizing one tire is about 5 to 1 0 times a forming 
cycle time consumed for forming one tire, so that a cor- 
respondence of one to one has been impossible. There- 
fore, even if tires of specified size are continuously 35 
formed in a lot unit, it is impossible to use metal molds 
for vulcanizing the tires of specified size in agreement 
with the forming cycle time and, as a result, the unvul- 
canized tires stagnate as intermediate goods in proc- 
ess, i.e., a lead time increases, so that the production 40 
efficiency has been reduced. 

[0005] Further, in case where, like the prior art, the 
members for every tire size are preliminarily prepared 
and these members are supplied to a forming process, 
it is indispensable to prepare and stock many interme- 45 
diate members in compliance with many and various 
pneumatic tires. Therefore, material expenses and 
management costs of the intermediate members in- 
crease, so that a production cost of the tire has been 
raised. so 

Summary of the Invention: 

[0006] An object of the invention is to provide a tire 
forming system and a tire forming method, which facili- 55 
tate a stage switchover of tires different in specification 
and make it possible to greatly increase a production 
efficiency of the tire. 



[0007] In order to achieve the above object, the inven- 
tion provides a tire forming system including a band 
forming machine, a shaping forming machine and a belt/ 
tread forming machine, in each of which setting condi- 
tions of a tire size can be optionally changed, and having 
transport means for delivering a semi-fabricated product 
to each forming machine, wherein as means forsuppty- 
ing a band member there are provided: 

(1 ) inner liner supply means for cutting a sheet-like 
inner liner material having a width, in which a splice 
margin is added to a band periphery length, to a 
length corresponding to a specification width of a 
formed tire, and supplying the cut inner liner to the 
band forming machine; 

(2) carcass supply means for cutting a sheet-like 
carcass material having a width, in which a splice 
margin is added to a band periphery length, to a 
length corresponding to a specification width of the 
formed tire, and supplying the cut carcass to the 
band forming machine; 

(3) band rubber parts supply means for injecting a 
rubber strip from an injection unit, winding the rub- 
ber strip around a drum of the band forming ma- 
chine, and forming, on the basis of its laminated 
structure, a rubber parts having a profile corre- 
sponding to a specification of the formed tire; and 

(4) bead supply means for supplying a completed 
bead corresponding to a specification of the formed 
tire to the band forming machine through a bead 
setter; and 

as means for supplying a belt/tread member 
there are provided: 

(5) belt supply means for cutting a strip-like belt ma- 
terial, in which plural cords are arranged and rub- 
berized, to predetermined length and angle, mutu- 
ally splicing edge portions of the plural cut strip piec- 
es to form a belt for one tire, which has a length, a 
cord angle and a width corresponding to specifica- 
tions of the formed tire, and supplying the belt to the 
belt/tread forming machine; and 

(6) tread rubber parts supply means for injecting a 
rubber strip from an injection unit, winding the rub- 
ber strip around a drum of the belt/tread forming ma- 
chine, and forming, on the basis of its laminated 
structure, a rubber parts having a profile corre- 
sponding to a specification of the formed tire. 

[0008] In the tire forming system in which the setting 
conditions of the tire size can be optionally changed in 
this manner, in regard to the tire having a specified band 
periphery length, since the supply means for ail parts 
are constituted so as to be optionally set in compliance 
with the specification of the formed tire, it is possible to 
instantaneously perform the stage switchover so long 
as the tire has the same bead inner diameter, so that it 
is possible to continuously form the tires different in 
specification in one unit. 
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Incidentally, the specification of the formed tire means 
tire forming conditions including a tire size, a thickness 
of rubber parts, a profile of tire, and the like. 
[0009] And, if it becomes possible to form the tires dif- 
ferent in specification in one unit, since it becomes null 
that unvulcanized tires waiting for being vulcanized in a 
specified metal mold are accumulated, it is possible to 
improve an operating efficiency of the metal mold, there- 
by reducing the goods in process of the unvulcanized 
tires. Further, in the above tire forming system, since 
parts preparation process is connected to each forming 
machine, it is possible to reduce the goods in process 
of intermediate members. As a result, it becomes pos- 
sible to reduce costs of the goods in process, a man- 
agement and auxiliary members, so that it becomes 
possible to greatly increase the production efficiency of 
the tire and, additionally, manufacture the tire stable in 
its quality. 

[0010] In the invention, as the sheet-like inner liner 
and carcass materials, although one having the width in 
which the splice margin is added to the band periphery 
length is used, this width may be formed by a single 
sheet material, or may be formed by splicing plural sheet 
materials in their width direction. For example, in case 
where the inner liner and the carcass each having a 
width of about 50 inches are required, a sheet material 
having a width of about 50 inches may be used singly, 
or five sheet materials each having a width of about 1 0 
inches may be bonded in parallel. However, in case 
where the plural sheet materials are used, it is neces- 
sary to take a splice margin between the sheets into con- 
sideration. 

[0011] The aforesaid bead supply means is one for 
supplying the completed bead having a bead core and 
a bead filler which correspond to specifications of the 
formed tire and, more concretely, it is preferable that the 
bead supply means is constituted such that it holds plu- 
ral kinds of completed beads each having a oead core 
corresponding to the band periphery length, selects the 
completed bead, corresponding to the specification of 
the formed tire from the plural kinds of completed beads, 
and supplies the selected completed bead to the band 
forming machine through the bead setter. However, it 
may be constituted such that the bead core correspond- 
ing to the band periphery length is prepared, and on its 
outer periphery there is formed the bead filler corre- 
sponding to the specification of the formed tire. 
[0012] Further, as the injection unit it is preferable to 
use aplungertype injection unit in which there is accom- 
modated, for every parts, a rubber amount correspond- 
ing at least to the specification of the formed tire. Such 
a plunger type injection unit can precisely inject a re- 
quired volume of unvulcanized rubber for every parts 
and, moreover, can easily change the require volume 
for every tire. 

[0013] Further, in order to achieve the aforesaid ob- 
ject, the invention provides a tire forming method using 
a tire forming system including a band forming machine, 



a shaping forming machine and a belt/tread forming ma- 
chine, in each of which setting conditions of a tire size 
can be optionally changed, and having transport means 
for delivering a semi-fabricated product to each forming 
5 machine, wherein as a process for supplying a band 
member there are provided: 

(1 ) an inner liner supply process for cutting a sheet- 
like inner liner material having a width, in which a 

10 splice margin is added to a band periphery length, 
to a length corresponding to a specification width of 
a formed tire, and supplying the cut inner liner to the 
band forming machine; 

(2) a carcass supply process for cutting a sheet-like 
15 carcass material haying a width, in which a splice 

margin is added to a band periphery length, to a 
length corresponding to a specification width of the 
formed tire, and supplying the cut carcass to the 
band forming machine; 

(3) a band rubber parts supply process for. injecting 
a rubber strip from an injection unit, winding the rub- 
ber strip around a drum of the band forming ma- 
chine, and forming, on the basis of its laminated 
structure, a rubber parts having a profile corre- 
sponding to a specification of the formed tire; and 

(4) a bead supply process for supplying a complet- 
ed bead corresponding to a specification of the 
formed tire to the band forming machine through a 
bead setter; and 

as a process for supplying a belt/tread mem- 
ber there are provided: 

(5) a belt supply process for cutting a strip-like belt 
material, in which plural cords are arranged and 
rubberized, to predetermined length and angle : mu- 
tually splicing edge portions of the plural cut strip 
pieces to form a belt for one tire, which has a length, 
a cord angle and a width corresponding to specifi- 
cations of the formed tire, and supplying the belt to 
the belt/tread forming machine; and 

(6) a tread rubber parts supply process for injecting 
a rubber strip from an injection unit, winding the rub- 
ber strip around a drum of the belt/tread forming ma- 
chine, and forming, on the basis of its laminated 
structure, a rubber parts having a profile corre- 
sponding to a specification of the formed tire. 

[0014] It is preferable that, in the above bead supply 
process, plural kinds of completed beads each having 
a bead core corresponding to the band periphery length 
are prepared, the completed bead corresponding to the 
specification of the formed tire is selected from the plural 
kinds of completed beads, and the selected completed 
bead is supplied to the band forming machine through 
the bead setter. 
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Brief Description of the Drawings: 
[0015] 

Fig.1 is a plan view showing a tire forming system 
according to an embodiment of the invention; 
Fig. 2 is a side view showing, partially omitted, the 
tire forming system according to the embodiment of 
the invention; 

Fig.3 is a sectional view exemplifying a rubber serv- 
icer used in the invention; 

Fig. 4(a) to Fig. 4(d) are sectional views of main por- 
tion, showing forming processes of a band member 
by the tire forming system of the invention; 
Fig.5(a) to Fig. 5(d) are sectional views of main por- 
tion, showing forming processes of a belt/tread 
member by the tire forming system of the invention; 
Fig.S(a) to Fig. 6(b) are sectional views of main por- 
tion: showing shaping processes by the tire forming 
system of the invention; 

Fig. 7 is a plan view showing a tire forming system 
according to another embodiment of the invention; 
and 

Fig. 8 is a side view showing, partially omitted, the 
tire forming system according to another embodi- 
ment of the invention. 

Detailed Description of the Preferred Embodiments: 

[0016] Fig.1 is a plan view showing a tire forming sys- 
tem according to an embodiment of the invention, and 
Fig.2 a side view of the same. However, in Fig. 2, a part 
of constitution is omitted. 

[0017] This system is a tire forming system including 
a band forming machine 1 0, a shaping forming machine 
20 and a belt/tread forming machine 30, and having a 
band transfer 40 and a belt transfer 50 as transport 
means for delivering a semi-fabricated product to the re- 
spective forming machines 1 0, 20, 30. Each of the band 
forming machine 10, the shaping forming machine 20 
and the belt/tread forming machine 30 is constituted 
such that setting conditions of a tire size can be option- 
ally changed. Further, the band forming machine 1 0, the 
band transfer 40, the belt transfer 50 and the belt/tread 
forming machine 30 are arranged so as to be movable 
on one pair of left/right linearly laid rails 55. The shaping 
forming machine 20 is arranged so as to be movable on 
one pair of left/right rails 56 intersecting the raits 55. 
[0018] The band forming machine 10 is provided on 
a carriage 12 having wheels 11 with a driving section 
13, and supports a band drum 14 such that its rotary 
shaft horizontally extends from the driving section 13. 
The band drum 14 is constituted so as to be retractable 
in a drum radius direction by a drive of the driving section 
13. The carriage 12 is controlled in its position on the 
rails 55 by a control unit (not shown). 
[0019] The shaping forming machine 20 is provided 
on a carnage 22 having wheels 21 with a driving section 



23, and supports the driving section 23 such that it ex- 
tends from a rails 56 side to a region just above the rails 

55 and a retractable driving shaft 25 having one pair of 
shaping drums 24 horizontally extends from the driving 

5 section 23. One pair of shaping drums 24 are adapted 
such that a mutual spacing is variable by a retraction of 
the driving shaft 25. Further, a bead clamp section of the 
shaping drum 24 is constituted so as to be retractable. 
The carriage 22 is controlled in its position on the rails 

56 by a control unit (not shown). 
[0020] The belt/tread forming machine 30 is provided 
on a carriage 32 having wheels 31 with a driving section 
33, and supports a forming drum 34 such that its rotary 
shaft horizontally extends from the driving section 33. 
The forming drum 34 is constituted so as to be retract- 
able in a drum radius direction by a drive of the driving 
section 33. The carnage 32 is controlled in its position 
on the rails 55 by a control unit (not shown). 
[0021] The band transfer 40 has a constitution in 
which one pair of left/right holding rings 43 for holding a 
band member in its cylindrical form intact and one pair 
of left/right bead setters 44 for holding completed beads 
to predetermined positions in an outer periphery side of 
the band member are provided on a carriage 42 having 
wheels 41. The carriage 42 is controlled in its position 
on the rails 55 by a control unit (not shown). 
[0022] The belt transfer 50 has a constitution in which 
a grip section 53 for gripping a belt/tread member from 
outside is provided on a carriage 52 having wheels 51 . 
The carriage 52 is controlled in its position on the rails 
55 by a control unit (not shown). 

[0023] In the tire forming system mentioned above, as 
means for supplying the band member, there are ar- 
ranged an inner liner servicer 60, a carcass servicer 70, 
rubber parts servicers 80 and a bead servicer 90. 
[0024] The inner liner servicer 60 is adapted such that 
a long sheet-like inner liner material 61 having a width 
in which a splice margin is added to a specified band 
periphery length is held by a reel 62, the inner liner ma- 
terial 61 unwound from the reel 62 is sent with a prede- 
termined length unit by a conveyor 63 and cut by a cutter 
64 to a length corresponding to a specification width of 
a formed tire, and thus an inner liner 65 having a nec- 
essary dimension is formed. 

[0025] The carcass servicer 70 is adapted such that 
a long sheet-like carcass material 71 having a width in 
which a splice margin is added to a specified band pe- 
riphery length is held by a reel 72, the carcass material 
71 unwound from the reel 72 is sent with a predeter- 
mined length unit by a conveyor 73 and cut by a cutter 
74 to a length corresponding to a specification width of 
the formed tire, and thus a carcass 75 having a neces- 
sary dimension is formed. 

[0026] That is, the inner liner servicer 60 and the car- 
cass serviser 70 are adapted such that they can respec- 
tively supply the inner liner 65 and the carcass 75 which 
are used in a tire having the same bead inner diameter 
corresponding to the specified band periphery length, 
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and the cut dimensions of the inner liner and the carcass 
can be changed in compliance with an oblate ratio and 
a tread width of the formed tire. The inner liner 65 and 
the carcass 75 are adapted so as to be sequentially sup- 
plied to the band forming machine 1 0 through a carrying 
conveyor 66. The inner liner material 61 can be com- 
posed of a rubber and the like. Further, as the carcass 
material 71 , it is possible to use a calender material rub- 
berized by pulling together plural cords along a sheet 
longitudinal direction. 

[0027] The plural rubber parts servicers 80 are ar- 
ranged in the vicinity of the band forming machine 10 
such that compounds constituting the band member, 
such as a rim cushion, side walls and a belt edge cush- 
ion, correspond to different parts. Each of the rubber 

.parts servicers 80 has an injection unit 82 extending 
from a hydraulic cylinder 81 toward the band forming 
machine 10, and a feed extruder 83 is provided in a tip 
portion of the injection unit 82. The rubber parts servicer 

. 80 is constituted so as to be shiftable by a driving unit 
(not shown) to an optional position in axial and radial 
directions of the band drum 14. And, the rubber parts 
servicer 80 is adapted such that a rubber strip injected 
from the injection unit 82 is wound around the band drum 
14 to thereby form, on the basis of its laminated struc- 
ture, the rubber parts for band having a profile corre- 
sponding to a specification of the formed tire. 
[0028] More concretely, the above strip winding tech- 
nique is adapted such that a desired profile is realized 
by bonding a tip of the rubber strip to the band drum 1 4, 
rotating the band drum 14 while continuously injecting 
the rubber strip from the injection unit 82, traversing the 
rubber parts servicers 80 along an axial direction of the 
band drum 14, and controlling a rotating speed of the 
band drum 14 and traversing speeds of the rubber parts 
servicers 80. 

[0029] The bead servicer 90 is one for supplying a 
completed bead corresponding to a specification of the 
completed tire to the band forming machine 10 through 
the bead setter 44. More concretely, the bead servicer 
90 is adapted such that plural kinds of completed beads 
A to F are respectively held, while being classified by 
the kind, on plural holding arms 92 radially extending 
from a bead stocker 91 . Each of the completed beads 
A to F is one in which a bead core corresponding to the 
band periphery length and bead fillers of variously dif- 
ferent shapes or compounds are combined. The bead 
stocker 91 is rotatable, and adapted such that one pair 
of completed beads corresponding to the specification 
of the formed tire are selected from the plural kinds of 
completed beads A to F, and the selected one pair of 
completed beads are delivered to a bead transfer 93. 
The bead transfer 93 is extended to a region just above 
the band transfer 40, and adapted such that the selected 
one pair of completed beads are supplied to the bead 
setter 44 through a delivering arm 94. 
[0030] In the above tire forming system, as means for 
supplying the belt/tread member, there are arranged a 



belt servicer 100, and rubber parts servicers 110. 
[0031] The belt servicer 100 is adapted such that a 
cutter 102 extending in a conveyor carrying direction is 
arranged in an edge portion of a carrying conveyor 1 01 , 

5 and a strip-like belt material 1 03 is supplied onto the car- 
rying conveyor 1 01 while being passed below the cutter 
1 02. The belt material 1 03 is transported by a conveyor 
1 04, and carried to a predetermined position on the car- 
rying conveyor 101 while being guided by a splicer 105 

10 having a guide function. A supplying angle of the belt 
material 103 with respect to a carrying direction of the 
carrying conveyor 101 is adapted so as to be changea- 
ble about a center axis O together with the conveyor 1 04 
and the splicer 1 05. Therefore, a cutting angle of the belt 

15 material 1 03 can be optionally selected on the basis of 
the supplying angle of the belt material 1 03. On the other 
hand, a cut length of the belt material 103 can be op- 
tionally selected on the basis of a feeding amount of the 
conveyor 104. Further, the belt material 103 is one rub- 

20 berized by pulling together plural cords. Such a belt ma- 
terial 103 may be directly supplied from a calender unit 
or an insulation extruder, or may be supplied from a reel 
around which one formed by the calender unit or the in- 
sulation extruder has been once wound. 

25 [0032] If the carrying conveyor 101 transports a strip 
piece 106 cut from the belt material 103 by a distance 
corresponding approximately to a strip width to a belt/ 
tread forming machine 30 side, the further belt material 
1 03 is supplied onto the carrying conveyor 1 01 . And, the 

30 splicer 105 mutually splices, in order, edge portions of 
the strip pieces 1 06, 1 06 adjoining each other. By means 
of splicing integer number of strip pieces 1 06 by repeat- 
ing such a process, it is possible to form a belt 107 for 
one tire having a length, a cord angle and a width , which 

35 correspond to specifications of the formed tire. On this 
occasion, in order to make the number of the strip pieces 
106 an integer, it is preferable to cause the length of the 
belt 107 to agree with a specification belt length by ad- 
justing a minute angle (within ±1°) with respect to a 

40 specification cord length of the formed tire. The belt 1 07 
is supplied as it is to the belt/tread forming machine 30 
through the carrying conveyor 101 . 
[0033] The plural rubber parts servicers 110 are ar- 
ranged in the vicinity of the belt/tread forming machine 

^5 30 such that compounds constituting the belt/tread 
mertiber, such as an under tread and a cap tread, cor- 
respond to different parts. Each of the rubber parts serv- 
icers 110 has an injection unit 112 extending from a hy- 
draulic cylinder 111 toward the belt/tread forming ma- 

50 chine 30, and a feed extruder 113 is provided in a tip 
portion of the injection unit 112. The rubber parts serv- 
icer 1 1 0 is constituted so as to be shiftable by a driving 
unit (not shown) to an optional position in axial and radial 
directions of the forming drum 34. And, the rubber parts 

55 servicer 1 1 0 is adapted such that a rubber strip injected 
from the injection unit 112 is wound around the forming 
drum 34 to thereby form, on the basis of its laminated 
structure, the rubber parts for tread consisting of a pro- 
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file corresponding to a specification of the formed tire. 
[0034] More concretely, the above strip winding tech- 
nique is adapted such that a desired profile is realized 
by bonding a tip of the rubber strip to the forming drum 
34, rotating the forming drum 34 while continuously in- 
jecting the rubber strip from the injection unit 112, tra- 
versing the rubber parts servicers 1 1 0 along an axial di- 
rection of the forming drum 34, and controlling a rotating 
speed of the forming drum 34 and traversing speeds of 
the rubber parts servicers 110. 

[0035] As the aforesaid injection unit of the rubber 
parts servicers 80, 110, it is preferable to use a plunger 
type injection unit accommodating a rubber amount cor- 
responding, for every parts, at least to a specification of 
the formed tire. Ftg.3 exemplifies the rubber parts serv- 
icer using the plunger type injection unit. As shown in 
Fig. 3, a plungertype injection unit 1 20 has a constitution 
in which a plunger 122 is slidably provided inside a cy- 
lindrical injection pot 121 and the plunger 122 is moved 
back and forth by a piston cylinder 124 extending from 
a hydraulic cylinder 123, and is adapted such that an 
unvulcanized rubber accommodated in the injection pot 
121 is injected from a die 125. The plungertype injection 
unit 120 has advantages that it can precisely inject the 
unvulcanized rubber in a volume necessary for every 
parts and, moreover, can easily change a volume of the 
compounds necessary for every one tire. 
[0036] Further, as means for pouring the unvulcan- 
ized rubber into the plungertype injection unit 120, it is 
preferable to use a screw type feed extruder 130. The 
screw type feed extruder 1 30 has a constitution in which 
a screw 1 32 is rotatably provided inside a cylindrical cyl- 
inder 131 and the screw 132 is driven to rotate by a hy- 
draulic motor 133, and is adapted such that the unvul- 
canized rubber supplied from a rubber supply section 
134 is moved by a rotation of the screw 132 to feed it 
from a discharge port 135 into the injection pot 121 of 
the injection unit 120. The discharge port 1 35 of the feed 
extruder 130 is connected to an input port 126 provided 
in the injection pot 121. Further, a check valve 136 for 
regulating a flow of the unvulcanized rubber in one di- 
rection is p rovided in the discharge port 1 35. When feed- 
ing to the injection unit 120, the plunger 122 of the in- 
jection unit 1 20 is retracted by pouring the unvulcanized 
rubber from the feed extruder 130 into the injection pot 
121 of the injection unit 120. 

[0037] Further, it is preferable that dimensions of a 
rubber strip injected from the injection unit 120 are made 
0.5 to 3.0 mm in thickness and 5 to 30 mm in width. If 
these dimensions are too small it becomes difficult to 
efficiently form the tire and, reversely, if they are too 
large an accuracy of a profile of the rubber parts is de- 
teriorated. 

[0038] Next, it is detailedly explained about a tire 
forming method using the tire forming system men- 
tioned above. 

[0039] Fig. 4(a) to Fig.4(d) show forming processes of 
the band member. In the forming processes of a band 



member 140, the band drum 14 is first disposed to a 
position facing the rubber parts servicers 80 by moving 
the band forming machine 10 on the rails 55. And, the 
desired compou nds are accommodated, for every parts, 
5 in the injection units 82 of the rubber parts servicers 80, 
corresponding to the rim cushion and the side wall, and 
the rubber strips supplied from the injection units 82 are 
wound around the band drum 14 while controlling the 
rotating speed of the band drum 1 4 and the traversing 
10 speeds of the rubber parts servicers 80. In this manner, 
a side wall 1 41 shown in Fig.4(a) is formed at a position, 
in the band drum 14, corresponding to the specification 
of the formed tire and, additionally, a rim cushion 142 
shown in Fig. 4(b) is formed. 
15 [0040] Next, the band drum 14 is disposed to a posi- 
tion facing the carrying conveyor 66 by moving the band 
forming machine 1 0 on the rails 55. And, the inner liner 
65 cut to the length corresponding to the specification 
width of the formed tire is supplied from the inner liner 
servicer 60, and the carcass 75 cut to the length corre- 
sponding to the specification width of the formed tire is 
supplied from the carcass servicer 70. In this manner, 
as shown in Fig. 4(c), the inner liner 65 and the carcass 
75 are wound in order around the band drum 14 in lay- 
ered form. 

[0041] Next, the desired compounds are accommo- 
dated, for every parts, in the injection unit 82 of the rub- 
ber parts servicers 80, corresponding to the belt edge 
cushion, and the rubber strip supplied from the injection 
unit 82 is wound around a predetermined position of the 
carcass 75 on the band drum 14 while controlling the 
rotating speed of the band drum 14 and the traversing 
speed of the rubber parts servicer 80. In this manner, a 
belt edge cushion 143 shown in Fig. 4(d) is formed at a 
position corresponding to the specification of the formed 
tire. 

[0042] On the other hand, the bead servicer 90 se- 
lects one kind of completed bead corresponding to the 
specification of the formed tire from the plural kinds of 
completed beads A to F, and they are set to the bead 
setter 44 of the band transfer 40. 
[0043] Next, as shown in Fig.4(d), one pair of left/right 
completed beads 144 are disposed on an outer periph- 
ery side of the band drum 1 4 by moving the band trans- 
fer 40 on the rails 55. And, one pair of left/right complet- 
ed beads 1 44 are fixed to the band member 1 40 wound 
around the band drum 1 4 by slightly expanding the band 
drum 14 in its diameter. And, the band transfer 40 is 
moved on the rails 55 while holding the band member 
140 in its cylindrical form by the holding rings 43 of the 
band transfer 40, and the band member 140 is carried 
to the shaping forming machine 20. 
[0044] Fig. 5(a) to Fig. 5(d) show forming processes of 
the beltAread member. In the forming processes of a 
belt/tread member 150, the forming drum 34 is first dis- 
posed to a position facing the carrying conveyor 101 of 
the belt servicer 100 by moving the belt/tread forming 
machine 30 on the rails 55. And, a 1st belt 151 and a 



25 



30 



35 



40 



45 



50 



BNSDCCID: <EP 1106335A2J_> 



11 EP 1 106 335 A2 12 



2nd belt 152, for one tire, which have lengths, cord an- 
gles and widths corresponding to the specifications of 
the formed tire are supplied from the belt servicer 1 00. 
In this manner, the 1st belt 151 is wound around the 
forming drum 34 as shown in Fig.5(a) and, additionally, 5 
the 2nd belt 152 is wound as shown in Fig. 5(b). As oc- 
casion demands, rubber tapes may be wound on both 
end portions of the 1st belt 151 , or a jointless belt rein- 
forcing layer may be wound on the 2nd belt 152. 
[0045] Next, the forming drum 34 is disposed to a po- 
sition facing the rubber parts servicers 110 by moving 
the belt/tread forming machine 30 on the rails 55. And, 
desired compounds are accommodated in the injection 
unit 11 2 of the rubber parts servicer 1 1 0 for the under 
tread, and the rubber strip supplied from the injection 
unit 1 1 2 is wound around the forming drum 34 while con- 
trolling the rotating speed of the forming drum 34 and 
the traversing speed of the rubber parts servicer 11 0. In 
this manner, an under tread 153 shown in Fig.5(c) is 
formed around the forming drum 34. Then, desired com- 
pounds are accommodated in the injection unit 112 of 
the rubber parts servicer 110 for the cap tread, and a 
cap tread 1 54 shown in Fig. 5(d) is formed by the rubber 
strip winding on the basis of a control similar to the 
above. 

[0046] Next, the belt transfer 50 is moved on the rails 
55 and the grip section 53 is disposed to an outer pe- 
riphery side of the forming drum 34. Then, after gripping 
the belt/tread member 150 by the grip section 53, by 
slightly contracting the forming drum 34 in its diameter, 
the belt/tread 150 is held by the grip section 53. And, 
the belt/tread member 150 is carried to the shaping 
forming machine 20 by moving the belt transfer 50 on 
the rails 55. Incidentally, when carrying the belt/tread 
member 150 to the shaping forming machine 20, the 
shaping forming machine 20 is preliminarily moved on 
the rails 56 so as to deviate from an orbit of the belt trans- 
fer 50. 

[0047] Fig. 6(a) to Fig.6(b) show shaping processes. 
Inthe shaping processes, as shown in Fig. 6(a), the band 
member 140 is mounted by expanding one pair of left/ 
right shaping drums 24 of the shaping forming machine 
20 in their diameters. And, as shown in Fig.6(b), a car- 
cass end portion of the band member 140 is rolled up 
around the bead while exerting a pressure from an in- 
side of the band member 140, and the band member 
140 is expanded in its diameter by narrowing a mutual 
spacing of the shaping drums 24, thereby integrating the 
band member 140 and the belt/tread member 150. Fur- 
ther, in order to strengthen a bonded state between the 
integrated band member 1 40 and the belt/tread member 
1 50, a bonded portion may be worked by a stretcher and 
the like. 

[0048] In the above tire forming system, so long as 
the tire has the same bead inner diameter, the stage 
switchover can be performed instantaneously. For ex- 
ample, as to the inner liner 65 and the carcass 75, the 
stage switchover is completed merely by changing the 



cutting lengths of the inner liner servicer 60 and the car- 
cass servicer 70. As to the rubber parts for band, such 
as the side wall 141 , the rim cushion 142 and the belt 
edge cushion 143, the stage switchover is completed 
merely by changing the setting of the rubber parts serv- 
icer 80. As to the completed bead 1 44, the stage switch- 
over is completed merely by changing the selection of 
the bead servicer 90. As to the belt such as the 1 st belt 
151 and the 2nd belt 152, the stage swichover is com- 
pleted merely by changing the setting of the belt servicer 
100. As to the rubber parts for tread, such as the under 
tread 153 and the cap tread 154, the stage switchover 
is completed merely by changing the setting of the rub- 
ber parts servicer 110. And, since each of the above 
stage switchovers can be performed by means of an au- 
tomatic control by a computer and the like : the stage 
switchovers of the whole system can be automatically 
performed instantaneously. As a result, the tire whose 
bead inner diameter is the same but which is different 
in its tire size, use and characteristics can be continu- 
ously formed in one unit. 

[0049] In this manner, if it becomes possible to form 
the tires different in specification in one unit, such a fact 
becomes null that the unvulcanized tires waiting for be- 
ing vulcanized in a specified metal mold are accumulat- 
ed. For example, if six kinds of tires corresponding to 
the completed beads A to F are formed in order, since 
it is possible to supply in order the unvulcanized tires to 
six kinds of metal molds, it is possible to reduce the lead 
time by causing the forming cycle time to agree with the 
vulcanizing cycle time, thereby reducing the goods in 
process of the unvulcanized tires. 
[0050] Further, in the above tire forming system, since 
the parts preparation process is connected respectively 
to the band forming machine 1 0 and the belt/tread form- 
ing machine 30, it is possible to nullify the goods in proc- 
ess of the intermediate members other than the com- 
pleted beads A to F. 

[0051 ] Accordingly, if the forming of the pneumatic tire 
is performed by the above tire forming system, it be- 
comes possible to reduce costs of the goods in process, 
a management and auxiliary members, so that it be- 
comes possible to greatly increase a production efficien- 
cy of the tire and manufacture the tire stable also in its 
quality. 

[0052] Fig. 7 is a plan view showing a tire forming sys- 
tem according to another embodiment of the invention, 
and Fig. 8 is a side view of the same. However, in Fig. 8, 
a part of the constitution is omitted. This embodiment is 
one in which only the band forming machine 1 0 and the 
belt/tread forming machine 30 are differentiated from 
the aforesaid embodiment, so that the same reference 
numeral is given to the same component as Fig. 1 and 
Fig. 2, and the detailed explanation of that component is 
omitted. 

[0053] The band forming machine 10 has two band 
drums 14a, 14b in front and rear of the driving section 
13. The driving section 13 is connected to a reversing 
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unit 16 through a horizontally extending support shaft 
15. The reversing unit 16 is adapted so as to rotate the 
driving section 13 around the support shaft 15, thereby 
replacing positions of the two band drums 14a, 14b. Fur- 
ther, the carrying conveyor 66 and the rubber parts serv- 5 
icers 80 are arranged in positions respectively facing the 
two band drums 14a, 14b. 

[0054] In this manner, by providing the band forming 
machine 10 with the two band drums 14a, 14b to con- 
stitute such that both are interchangeable, it becomes io 
possible to perform a forming operation of the rubber 
parts for band by one band drum 14b while performing 
a winding operation of the inner liner and the carcass by 
the other band drum 1 4a, so that it is possible to further 
increase the production efficiency of the tire. 15 
[0055] On the other hand, the belt tread forming ma- 
chine 30 has two forming drums 34a, 34b in front and 
rear of the driving section 33. The driving section 33 is 
connected to a reversing unit 36 through a horizontally 
extending support shaft 35. The reversing unit 36 is 20 
adapted so as to rotate the driving section 33 around 
the support shaft 35. thereby replacing positions of the 
two forming drums 34a, 34b. Further, the carrying con- 
veyor 101 and the rubber parts servicers 110 are ar- 
ranged in positions respectively facing the two forming 25 
drums 34a, 34b. 

[0056] In this manner, by providing the belt/tread 
forming machine 30 with the two band drums 34a, 34b 
to constitute such that both are interchangeable, it be- 
comes possible to perform a forming operation of the 30 
rubber parts for tread by one forming drum 34b while 
performing a winding operation of the belt by the other 
forming drum 34a, so that it is possible to further in- 
crease the production efficiency of the tire. 
[0057] In the invention, as to the band forming ma- 35 
chine, the shaping forming machine and the belt/tread 
forming machine, although it is required that setting con- 
ditions of the tire size can be optionally changed, a con- 
crete constitution therefor is not limited specifically, and 
it is possible to adopt an optional expansion/contraction 40 
mechanism or retractable mechanism, and the like. 
[0058] As explained above, according to the inven- 
tion, in the tire forming system capable of optionally 
changing the setting conditions of the tire size, since it 
is constituted such that, in regard to the formed tire hav- 45 
ing the specified band periphery length, the supply 
means of all parts can be optionally set in compliance 
with the specification of the formed tire, it is possible to 
perform the stage switchover instantaneously so long 
as the tire has the same bead inner diameter, so that it so 
is possible to continuously form the tires different in 
specification in one unit. Further, since the parts prepa- 
ration process is connected to each forming machine, it 
is possible to reduce the goods in process of the inter- 
mediate members, 55 
[0059] Accordingly, if the tire forming system of the in- 
vention is adopted, in comparison with the prior art, it 
becomes possible to reduce costs of the goods in proc- 



ess, a management and auxiliary members, so that it 
becomes possible to greatly increase the production ef- 
ficiency of the tire and manufacture the tire stable also 
in its quality. 



Claims 

1 . A tire forming system including a band forming ma- 
chine, a shaping forming machine and a belt/tread 
forming machine, in each of which setting condi- 
tions of a tire size can be optionally changed, and 
having transport means for delivering a semi-fabri- 
cated product to each forming machine, wherein as 
means for supplying a band member there are pro- 
vided: 

(1) inner linersupply means forcutting a sheet- 
like inner liner material having a width, in which 
a splice margin is added to a band periphery 
length, to a length corresponding to a specifi- 
cation width of a formed tire, and supplying the 
cut inner liner to the band forming machine; 

(2) carcass supply means for cutting a sheet- 
like carcass material having a width, in which a 
splice margin is added to a band periphery 
length, to a length corresponding to a specifi- 
cation width of the formed tire, and supplying 
the cut carcass to the band forming machine; 

(3) band rubber parts supply means for inject- 
ing a rubber strip from an injection unit, winding 
the rubber strip around a drum of the band form- 
ing machine, and forming, on the basis of its 
laminated structure, a rubber parts having a 
profile corresponding to a specification of the 
formed tire; and 

(4) bead supply means for supplying a complet- 
ed bead corresponding to a specification of the 
formed tire to the band forming machine 
through a bead setter; and 

as means for supplying a belt/tread mem- 
ber there are provided: 

(5) belt supply means for cutting a strip-like belt 
material, in which plural cords are arranged and 
rubberized, to predetermined length and angle, 
mutually splicing edge portions of the plural cut 
strip pieces to form a belt for one tire, which has 
a length, a cord angle and a width correspond- 
ing to specifications of the formed tire, and sup- 
plying the belt to the belt/tread forming ma- 
chine; and 

(6) tread rubber parts supply means for inject- 
ing a rubber strip from an injection unit, winding 
the rubber strip around a drum of the belt/tread 
forming machine, and forming, on the basis of 
its laminated structure, a rubber parts having a 
profile corresponding to a specification of the 
formed tire. 
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2. A tire forming system set forth in claim 1 , wherein 
the bead supply means holds plural kinds of com- 
pleted beads each having a bead core correspond- 
ing to the band periphery length, selects the com- 
pleted bead corresponding to the specification of 
the formed tire from the plural kinds of completed 
beads, and supplies the selected completed bead 
to the band forming machine through the bead set- 
ter. 

3. A tire forming system set forth in claim 1 , wherein 
the injection unit is a plunger type injection unit in 
which there is accommodated, for every parts, a 
rubber amount corresponding at least to the speci- 
fication of the formed tire. 
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belt material, in which plural cords are arranged 
and rubberized, to predetermined length and 
angle., mutually splicing edge portions of the 
plural cut strip pieces to form a belt for one tire, 
which has a length, a cord angle and a width 
corresponding to specifications of the formed 
tire, and supplying the belt to the belt/tread 
forming machine; and 

(6) a tread rubber parts supply process for in- 
jecting a rubber strip from an injection unit, 
winding the rubber strip around a drum of the 
belt/tread forming machine, and forming, on the 
basis of its laminated structure, a rubber parts 
having a profile corresponding to a specifica- 
tion of the formed tire. 



4. A tire forming system set forth in claim 2, wherein 
the injection unit is a plunger type injection unit in 
which there is accommodated, for every parts, a 
rubber amount corresponding at least to the speci- 
fication of the formed tire. 

5. A tire forming method using a tire forming system 
including a band forming machine, a shaping form- 
ing machine and a belt/tread forming machine, in 
each of which setting conditions of a tire size can 
be optionally changed, and having transport means 
for delivering a semi -fabricated product to each 
forming machine, wherein as a process for supply- 
ing a band member there are provided: 

(1) an inner liner supply process for cutting a 
sheet-like inner liner material having a width, in 
which a splice margin is added to a band pe- 
riphery length, to a length corresponding to a 
specification width of a formed tire, and supply- 
ing the cut inner liner to the band forming ma- 
chine; 

(2) a carcass supply process for cutting a sheet- 
like carcass material having a width, in which a 
splice margin is added to a band periphery 
length, to a length corresponding to a specifi- 
cation width of the formed tire, and supplying 
the cut carcass to the band forming machine; 

(3) a band rubber parts supply process for in- 
jecting a rubber strip from an injection unit, 
winding the rubber strip around a drum of the 
band forming machine, and forming, on the ba- 
sis of its laminated structure, a rubber parts 
having a profile corresponding to a specifica- 
tion of the formed tire; and 

(4) a bead supply process for supplying a com- 
pleted bead corresponding to a specification of 
the formed tire to the band forming machine 
through a bead setter; and 

as a process for supplying a belt/tread 
member there are provided: 

(5) a belt supply process for cutting a strip-like 
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A tire forming method set forth in claim 5, wherein, 
in the bead supply process, plural kinds of complet- 
ed beads each having a bead core corresponding 
to the band periphery length are prepared, the com- 
pleted bead corresponding to the specification of 
the formed tire is selected from the plural kinds of 
completed beads, and the selected completed bead 
is supplied to the band forming machine through the 
bead setter. 

A tire forming method set forth in claim 5, wherein 
the injection unit is a plunger type injection unit in 
which there is accommodated, for every parts, a 
rubber amount corresponding at least to the speci- 
fication of the formed tire. 

A tire forming method set forth in claim 6, wherein 
the injection unit is a plunger type injection unit in 
which there is accommodated, for every parts, a 
rubber amount corresponding at least to the speci- 
fication of the formed tire. 
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machine (20) and a belt/tread forming machine (30), in 
each of which setting conditions of a tire size can be 
optionally changed, and having transport means (40,50) 
for delivering a semi-fabricated product to each forming 
machine, wherein there are provided: 

(1) inner liner supply means (60) for cutting a sheet- 
like inner liner material and supplying the cut inner 
liner to the band forming machine; 

(2) carcass supply means (70) for cutting a sheet- 
like carcass material and supplying the cut carcass 
to the band forming machine; 

(3) band rubber parts supply means (80) for inject- 
ing a rubber strip from an injection unit (82), winding 
the rubber strip around a drum (14) of the band 
forming machine, and forming rubber parts; 

(4) bead supply means (90) for supplying a com- 
pleted bead to the band forming machine (10); 

(5) belt supply means (100) for cutting a strip-like 
belt material (1 03) to predetermined length and an- 
gle, mutually splicing edge portions of the plural cut 
strip pieces to form a belt (1 07) for one tire, and sup- 



plying the belt to the belt/tread forming machine 
(30); and 

(6) tread rubber parts supply means (11 0) for inject- 
ing a rubber strip from an injection unit (1.12), wind- 
ing the rubber strip around a drum (34) of the belt/ 
tread forming machine, and forming rubber parts. 
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